REPORT OF THE COMMISSIONER.

A—GENERAL CONSIDERATIONS.

‘1—INTRODUCTORY REMARKS.

* In presenting an account of the operations of the United States Fish
Commission in 187 7, it may be well to premise that while representing
the sixth year of its work, it constitutes the fifth report of the series,
that of two years having once been combined in the same report (1873-'74
and 1874-75) for reasons referred to in-the volume.

_ As heretofore, it has been found impossible to confine the record to
the calendar—or even strictly to the fiscal year, it being considered de-
sirable to give a full, connected, and complete account of the operations
in each branch of fish propagation from the beginning to the end. Thus,
while the work relating to the eastern Salmon extends ffdm May to the
following February or March, that connected with the Shad is begun in
March or April, and generally extends only into June or July. '

In volume IV of the series of reports will be found & running history
of operations up to the beginning of 1877. The present volume takes
up the thread and carries it forward in part into the year 1878.

It has already been explained in previous reports that while the labors
of the Commission, as originally assigned by Congress in 1871, had ref-
erence more particularly to an inquiry into the condition of the sea-fish-
eries and the influences affecting them, they were largely increased and
ext(?nded in 1872 by the order to include the general subject of intro-
ducing useful food-fishes into appropriate waters of the United States,
or-restoring them in already depleted rivers. While the first brazch
Anvolves a somewhat active research during the summer season, when it
18 most convenient and practicable, the second requires constant activity
thro}lghout the year, both in the way of field-work and of extended
official correspondence. o :

The increaged appropriations by Congress have greatly increased the
labor and responsibility, without any increase_of staff, and with the
GXGI‘.OIS(B of the most rigid economy it is hoped that the results are be-
coming g’rea.tex: and greater in proportion to the expenditures. .

It is gratifying to observe the constantly-increasing interest in the
labors of the Commission, shown by the extensive correspondence in-
%gced at home and. abroad and by the Learty co-operation of the State

1sh Commissions in the common object, both of investigation into the
condition of the fisheries and in their improvement.

lh
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The same system of subdivision of duty on the part of the personnel of
the Commission hag been continued as in previous years. The general
subject of the propagation of food-fishes has been mainly in charge of
Mr. James W. Miluer, the Assistant Commissioner, while that of inquiry
into the statistics of the fisheries has been prosecuted with the especial

. assistance of Mr, G. Brown Goode, curator of, the National Museum,
This gentleman, in addition to the statistical inquiry, has also had charge
of the field-work connected with the vertebrates. Prof. A. E. Verrill,
with his staff, has supervised the explorations and investigations con-
nected with the marine invertebrates, and Professor Farlow those rela-
tive to the useful sea-plants. The special assistants in these various
divisions will be hereafter mentioned.

B—INQU]RY INTO THE HISTORY AND STATISTICS OF THE™
FOOD-FISHES.

2.—OPERATIONS DURING .THE SUMMER OF 1877,

It has been my pleasant duty, in all the preceding volumes of this
series of reports, to acknowledge the hearty responses of the various
departments of the government to that portion of the law organizing
the United Sfates Fish Commission which directs them to render to it
such aid as lies in their power, all whose assistance has been invoked
acting upon the spirit of the law, and without restriction to its mere
letter. The Treasury, the War, and the Interior Departments all require
especial mention in this connectlon The co-operation of the Navy De-
partment has been of the greatest importance by lending certain vessels
not required at the time for the regular purposes of the department.
These consisted of a small steam-launch in 1871, and the steam-tug Blue
nght, a vessel of about 100 tous, in 1873, 1874, and 1875, No call was
made upon the department in 1876, as no ﬁeld parties were out during
the summer of that year, my presence and that of my assistants being
required in connection with the exhibits of the Smithsonian Institution,
the National Museum, and the United States Fish Commission at the
International Exhibition in Philadelphia. For the season of 1877, how-
ever, the assistance of Secretary Thompson, of the Navy, was mvoked
and a larger vessel than the Blue Light was detailed by him for duty
with the Commission. This was the steam-tug Speediwell, an iron pro-
peller of 306 tons, with a powerful engine, and well adapted to her work.
She was put in thorough order at the Portsmouth navy-yard, and re-
ported for duty at Salem on the 31st of July. She had previously left
Portsmouth, on the 20th of July, for New London, for the purpose of
taking on board the stores of the Blue Light, the vessel previously em-
ployed, and of having the hoisting-engine of the latter transferred to
her own deck. She also stopped at Wood’s Holl, July 26, to take on
board the other equipments and articles necessary for ber service.” The
steamer was placed by the Secretary in charge of Lieutenant-Commander
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A. G. Kellogg, with Dr. T. H. Streets, surgeon, Mr. A. V. Zane as chief
engineer, and Mr. J, A. Smith, who had had much experience in scien-
tific work on the vessels of the Coast Survey, as first mate. A detail of
the necessary petty officers and seamen completed the personnel of the
vessel. .

The usual corps of specialists in science took part in the operations of
the Commissjon during the summer. Prof. A. E. Verrill, of Yale, had
charge of the marine invertebrates, assisted by E. B. Wilson.

Mr. G. Brown Goode, of the National Museum, assisted by Dr. T. H.
Bean, superintended all matters connected with the fisheries. The
laborafcory and the dredging and trawling apparatus were in charge of
Capt. H, C. Chester: : :

I reached Salem on the 3d of July, and was joined a few days after
by the remainder of the force, the Speedwell not arriving, as stated,
until July 31, before which date, however, a considerable amount of pre-
liminary work was accomplished, especially in the collecting of statistics
of the fisheries at Salem. :

The Commission had a large number of visitors during the summer,
many of them engaged in special research, for which ample material was
furnished them by the collections of the Commission. : :

The usual routine of exploration was followed: at the Salem Station,
consisting of frequent trips of the steamer in various directions, during
-which the dredge and trawl were brought into requisition, and specirens
secured of various marine animals and plants. Soundings were made,
and their depth and character recorded, and an accompanying series of
observations made upon the temperature of the occan at various dis-
tances below the surface,

STATION AT HALIFAX,

On the 14th of Angust, for reasons to be referred to hereafter, I pro-
ceeded to Halifax, Nova Scotia, there to form a second station for the
Summer, arriving on the 17th. (I had previously dispatched Mr. Goode
%o that city to select suitable accommodations for the steamer and labo-
Tatory.) The steamer left Salem & fow days later, and proceeded directly
A0ross, arriving on the 22d, and bringing with her the principal portion
of the scientific corps, The occasion of the trip from Salem to Halifax
Was embraced tp make numerous deep-sea investigations of the temper-
ature of the water, the depth, and the animal life, resulting in the dis-
covery of quiteb & number of new forms. -A suitable berth and buildin cs
for the service of the steamer having been engaged from Mr. Belcher,
on Bennett's wlhiarf, at Halifax, the sea work was continued with very
little intermission until the 13th of October, when the vessel returned
to Salem to complete some inquiries that had been -commenced: during
‘the summer, and closing operations on the 24th of October, she pro-
Ceedgd to Portsmouth and went out of commission, having thus been in
Bervice since the 20th of J uly, or for rather more than three months.
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At Halifax, as at Salem; there were numerous visitors to the labora-
tory and the vessel, and the aggregate of the work accomplished at the
two stations was much greater than that of any previous season.

The work at Salem was greatly facilitated by help rendered by the
officers and members of the Peabody Academy of Science and of the
Essex Institute; the rooms, libraries, and collections of these establish-
ments being freely at the service of the Commission, as-also the special
knowledge of the scientific members. Among these may be especially
mentioned, Dr. A. 8. Packard, jr., Mf, Caléb Cook, Mr. J. L. Emerton,
Mr. A. L. KingSIey, Mr. John Rnbinson, and Dr. Henry M. Wheatland.
A similar service was rendered at Halifax by the members of the Nova
Scotia Institute of Science, among them Dr. Honeyman, curator of the
museum, Mr, J. Matthew Jones, Mr. Morrow, and Mr. William Gossip.
To Prof. H. Y. Hind, of Windsor, Nova Scotia, the acknowledgements
of the Commission are specially due for furnishing for its use a number
of the newly-devised deep-sea thermometers of Messrs Negretti & Zam.
bra, and for aid in other directions, To the authorities, both of the’
Dominion and of the Province of Nova Scotia, and especially to the
Hon. J. Burpee, minister of customs, the Commission is also indebted
for many valuable courtesies, and especially in having the steamer apd
her apparatus placed on the same footing with Her Majesty’s vessels
of war, by means of which all necessary supplies were obtainable free
of duty. Under this provisior, all the alcohol required for the preser-
vation of specimens was secured at a very moderate price, and all sup-
plies and apparatus needed from the United States were imported duty
free. Hon. W. ¥. Whitcher, Commissioner of Fisheries, Canada, also
issued a permit authorizing Mr. Milner to make collection of specimens
of fish for the United States Fish Commission in parts of Canada where
the use of the seine is at present forbidden.

GENERAL RESULTS OF THE SEA-WORK OF 181717.

The field-work prosecuted by the United State Fish Commission during
1877, as usual, produced the usual variety of results, both theoretical
and practical. The information obtained is believed to be of much
va.lue, although of greatest importance in connection with corresponding
observations of other years, the digests of which are in preparation,
and will be published as a series of final reports.

Perhaps the most important single fact ascertained by the Commis-
sion was that of the occurrence, off the whole coast of New England,
of alarge flounder (Glytocephalus cynroglossus), known in Europe as the
Pole or Craig, and in the most extraordinary abundance, and, strange to
say, entirely unknown to the fishermen. It proved to be most excellent
as food, and, indeed, quite similar in gastronomic excellence to the Tur-
bot, possessing, like that fish, a large amount of the same- gelatinous
fat along the fins, which gives the Turbot its peculiar excellence,
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"~ The 'P?)le-ﬂounder is rare on the coast of Middle Burope, but per-
haps more abundant in the Scandinavian seas; but nowhere do they
appear in such numbers as on the American coast.. Indeed, we may
almost assume that they have only straggled in small numbers from the
new world to the old. It was found no nearer to the coast than from
five to ten miles, in waters not less than about forty to fifty fathoms in
depth, consequently.helonging to the colder strata. Here, however, it
_was taken by the tf8wl in enormous quantities; so great, indeed, that a
fifteen to twenty miites’ drag would sometimes furnish as many as 500
pounds of the fish. ' '

The reason that 1his fish has not been known hitherto is due to the
fact that the beau.ff*l.‘fiwl, the only apparatus by which it can be talen, is
10t in use on. the American coast, as it is in Europe, for the supply of
8ea-fish to the markets. The month of the Pole is so diminutive, that a
hook sufficiently minute to be swallowed would not sustain the weight
of the fish, which, on the other hand, is unable to swallow an ordinary
cod or haddock bait. There is every reason to believe that in time this
fish will become an important article of food in the Eastern markets;
but for taking it the beam-trawl must be employed.

Many facts of great scientific interest were also ascertained in regard
to the distribution of the marine fishes, and the occurrence ascertained
hear or on our shores of species previously undescribed, or known only
from more northern waters. We have every reason to expect that in
:cime almost all the characteristic fish of the cold waters of Greenland
and Scandinavia will be taken within two or three hundred miles of the
American coast, ‘

Copious and desirable information was gathered in respect to the oc-
currence and geographical disitribution of ‘marine invertebrates and
plants, some ‘of them undescribed species, and others very far out of
their previously-known range.

As already explained, the varions questions relating to the history,
condition, habits, and peculiarities of our more notable food-fishes have
had much light thrown upon them by the labors of the summer. As in
_grevmus years, specimens were gathered and preserved in large num-
lfi::; Dot simiply for the purpose of enriching the stores of the National

um, but also for supplying very important educational cabinets to
college_s, academies, and high schools throughout the country, There are
m? subjects of greater interest at the present day than those connected
‘Ym} the history ‘and development of many forms of marine animals,
life in the sea being vastly more varied than that of the corresponding
order.s on land; where, indeed, some are 1ot represented at all. Material
of this kind, howeyer, is almost inaccessible to our best apppointed
mu§eums, as it is nob often that the services of a steamer, with a complete
equipment of apparatus for research, can be commanded. On that ac-
count the Commission has considered it a duty to utilize the present
opportunities, which cannot be expected to continue indefinitely, in ob-
taining enough material to meet all present.and expected needs. '
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As In previous years, the marine invertebrates have been placed in
the hands of Professor Verrill to be classified, and the duplicates ar-
ranged in sets for future distribution, and it is hoped that all proper
wants can in this way be met. Of course, these ‘collections must be
carefully husbanded ahd given only to permanent institutions, able and
willing to furnish the necessary alcohol and jars for their preservation.
It is also expected that, by the exchange of some of these series with
museums abroad, the Natlonal Museum may derive important additions
to its collections of objects needed for research in 4erica.

As heretofore, the fishes collected have been placed for identification
in the hands of Mr. Goode, curator of the National Museurh, aided by
Dr. T. H. Bean, and with the co-operation of Prof. ¥l8odore Gill.

O—THE HALIFAX CONYENTION.
4,—THE TREATY OF WASHINGTON.

Among the various subjects intrusted to the High Joint Commission
held -at Washington which prepared what is known as the Treaty of
‘Washington (concluded and signed on the 8th of May, 1871), was the set-
tlement of the difficulties in regard to the fisheries off the coast of British
North America, which have been for many years a source of irritation
between the two countries. The assumed rights of Great Britain in the
waters adjacent to her American territory have always been maintained
with great firmness, although with varying degrees of stringency; the
crossing hy American fishing vessels of the maritime territorial line for
any other purpose than sbelter being at intervals rigorously prohibited.
At one time the seaward limit of jurisdiction claimed extended almost
indefinitely off the coast; but ultimately the three-mile line was accepted,
but ‘made to include the distance between the headlands of all bays,
the Bay of Fundy among the number, and quite & number of vessels
were confiscated for violating the law by fishing withiu the prohibited
line. It was, however, established in an English court that the claim to
the Bay of Funday Was untenable; and although no test case has since
then arisen in regard to narrower bays, the United States maintain that
the restriction can only apply to bays or portions thereof which are less
than six miles from side to side.

. During the period of the Reciprocity Treaty, American vessels had
free access to all parts of the British waters of North America; but when
this was brought to a conclusion the old difficulties were renewed, and
although a system of licensing was adopted, by which, on payment of &
certain sum per ton (at first fifty cents and afterward increased), the
right of fishing was granted, many vessels refused to avail themselves
of this chance, and so much ill-feeling was produced that it was con-
cluded to add the fishery question in general to the other gubjects to be
determined by the Treaty of Washington of 1871.

By the Treaty of 1818 certain portions of the British shores were opened
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perpetually to American fishermen, especially the south coast of New-
foundland from the Rameau Islands to Cape Ray, and the west coast.
from Cape Ray to the Quirpon Islands, the shorves of the Magdalen
Islands, and the southern coast of Labrador from Mount Joly to and
throngh the Straits of Belle Isle, and thence northward indefinitely.
along the coast, By the Washington Treaty of 1871* the other shores

* ARTICLE XVIIT,—T¢ js agreed Ly the High Contracting Parties that in addition to
the liberty secured to tho United States fishermen by the Convention between Great
Britain and the United States, signed at London on the 20th day of Ootober, 1818; of-
taking, curing, and drying fish on certain coasts of the British North American Colo-
nies therein defined, the.inhabitants of the United States shall have, in common Wii.ill
the subjects of Her Britgnnic Majesty, the liborty, for the term of years mentioned in
Article XXXTII of this Treaty, to take fish of every kind, oxcept shell-fish, on the sea~
ondts and shores, and in the bays, harbors, and creeks of the Provinces of Quebeo,
Nova Scotin, and New Brunswick, and the Colony of Prince Edward’s Island, and of
the several islands thereunto adjacont, without being restricted to any distance from,
the shore, with permission to land upon the said coasts and shores and isla-‘nds, nn-d
al80 upon the Magdalen Islands, for the purpose of drying their nets and curing their
fish; provided, that in so doing they do not interfers with the rights of private prop-
erty or with British fishormen in the’ peaceable use of any part ot the said coasts in
their occupancy for the same purpose.

It is understood that the above-mentioned liborty applies solely to the sea-fishery,
and th.ut the salmon and shad fisheries and all other fisheries in rivors and the mouths

* of rivers, are hereby reserved exclusively for British fishermen. :

ARTICLE XTX,—It is agreed by tho High Contracting Parties that British subjects
shall have, in common with the citizens of the United States, the liberty, for the term
of years mentioned in Article XXXIII of thia Treaty, to tako fisli of every kind, except
shell-fish, on the eastern soa-coasts and shores of the United States north of the thirty-
ninth parallel of north latitude, and on tho shores of the soveral islands thereunto.
adjacent, and in the bays, harbors, and creeks of the said ses-coasts and shores of the
United States and of the said islands, without being restrioted to any distance from
the bhore, with permission to ln,nd'upon the said coasts of the United States and of
the islands aforesaid for the purpose of drying their nets and curing their fish; pro-
vided, that in so doing they do not interfere with the rights of private property or
with the ﬁﬂhermen'of the United, States in tho peacoable use of auy part of the said
coasts in their occupancy for the same purpose,

It is understood that the above-montioned liberty applies solely to the sea-fishury,
ﬂ-‘nd that salmon and shad fisheries, and all other fisheries in rivers and mouths of
rivers, are hereby roserved exolusively for fishermen of the United States. ,

ARTICLE XX:—1It is agreed that the places designated by the Commissioners ap-
pointed under the 1st artiole of the Troaty between Great Britain and the United
States, concludeq at Washington on the 5th of June, 1854, upon the coasts of Her

' Br it‘mmc.Mﬂdesty’s dominions and the United States, as places reserved fram the
common right of fishing inder that Treaty, shall be rogarded as in like manner re-
served from the common Tight of fishing under the preceding articles. In case any
question should arise hetween the Governments of the United States and of Her Britan- .
nioc Majesty as to tho common rightof fishing in places not thus designated as roserved,
it is agroed that o commission shall he appointed to designate such places, and shall.
be constituted in tho same manner, and have the same powors, duties, and authority
88 tho commission appointed unfler the said 1st article of the Treaty of the 5th of
June, 1854, ‘

ArTICLE XX, 1t i8 agreed that, for the term of yenrs mentioned in Articlo XXXIII
of this Treaty, fish-oil and fish of all kinds {except fish of the inland lakes and of the



8%  REPORT OF COMMISSIONER OF FISH AND -IRHERIES.

of the Dominion of Canada and of Newfoundland were included in the
same privilege, the United States conceling a similar right of fishing
from the latitude of 399, or the southernmost point of New Jersey to
the Bay of Fundy, The rxght of entrance of fish of either country to the
ports of the other, free of duty, was also granted.

The river fisheries, especially of shad and salmon, as also those of
shell-fish, were, however, expressly excepted from the provisions of the
treaty, which was to continue for twelve years ﬁom the date of its rati-
fication.

It having been asserted that the privileges granted to the United
States by Great Britain were greater than those conceded by the former,
the Washington treaty provided that commissioners should be appointed
to determine this question, and that any sum of money awarded by the
said commissioners should be paid by the United States in a gross

nivers falling into thom, and exeept fish preserved in oil), being the produce of the
fisheries of the United States, or of the Dominion of Canada, or of Prince Edward’s
Island, shall be admitted into each countxy, respectively, free of duty.

An'rxcm XXIL—Inasmuch as it is asserted by the Government of Her Bntanmo
Majesty that the privileges accorded to the citizens of the United States under Article
XVIILof this Treaty are of greater value than those accorded by Articles XIX and XXI
of this Treaty to the subjects of Her Britaunic Majesty, and this assertion isnot ad-
mitted by the Government of the United Statos, it is forther agreed that Commissioners:
shall be appoiuted to determine, having rogard to the privileges accorded by the United
States to the subjects of Her Britannic Majesty, as stated in Articles XIX and XXI of
this Trodty, the amount of any compensation which, in their opinion, ought to be paid
by the Government of the United States to the Government of Her Britannic Majesty
in return fgr tho privileges accorded to the citizens of the United States under Article
XVIII of this Treaty ; and that any sum of money which the said Commiissioners may
so award ehall be paid by the United States Government, in a gross sum, within twelve
months after such award shall have been given,

ARTICLE XXIII,—The Commissioners referred to in tho preceding article shall be
appoirted in the. following manner, that js to say : Ono Commissioner shall be named
by Her Britannic Majesty, one by the President of the United States, and o third by
Her Britannic Majesty and the President of the Unitgd States conjgintly; and in caso

the third Commissioner shall not have been so named within a period of three months
from the dato when this article shall take effect, then the third Commissioner shall bo
named by the representative at- London of Hxs Majesty the Emperor of Austria and
King of Hungary. In case of the death, absonce, or incapacity of any Commissioner,
or in thé event of any Commissioner omitting or ceasing to act, the vacancy shall be
filled in the mauner hereinbefore provided for making the original appointment, tho®
period of throe months in case of such substitution being ealculated from the date of
the happening of the vacancy.
' The Commissioners so named shall meet in the city of Halifax, in the Province of
Nova 8cotis, at the earlicst convenient period after they have been respectively named,
and shall, before proceeding to any busiiress, make and subscribe a solemu declaration
that they will impartially end carefully examine and decide the matters referred to
them to the best of their judgment, and according to justice and equity; u,ml such
declaration shall be entered on the record of their proceedings.

Each of the ngh Contracting Partics shall als¢ nathe one person to attend the Com-
wmission as its agent, to represent it generally in all matters connected with the Com- -
mission.







